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levels, 0.5' colder at  12,000 m., 3.5' colder at  13,000 m. 
and 8.3' colder at  14,000 m., while at  Minneapolis, Sault 
Ste. Marie, and at  St. Louis, temperatures were lower 
than in May at  the higher two of these three levels. At  
four other stations in the eastern half of the United States 
and at  the Atlantic station No. 1, the mean free-air 
temperature was colder than in May at  the 14,000 m. level. 
The mean free-air temperatures at  all stations in the 
United States were colder in June than in May at the nest 
four higher 1,000 m. levels. At the two Alaska stations 
and a t  the Atlantic station No. 2 the temperatures were 
warmer than in May at  these four levels. 

At the 1,000 m. and tjhe 2,000 m. levels mean free-air 
temperatures were higher in June of this year than in 
June 1939 over the western one-third of t>he United States 
and over the northern half of the Cent)ral States, and were 
lower over the eastern one-third of the country and over 
the southern half of the. Central States. At t,he 3,000, 
4,000 and 5,000 m. levels the mean free-air t,emperatures 
for June this year were also higher than last year over the 
western one-thiid of the United States and 0ve.r the north- 
ern half of the Central States except .zt San Diego where 
the temperatures were lower at  the upper two of these 
levels. Temperatures were lower over t.he eastern third 
of the country and over the southern half of the Cent8rrtl 
States except at  Oklahoma City and El Paso where i t  
was warmer than last year at  the 5,000 m. level. A t  
still higher levels no well defined change from the tem- 
peratures of last ear was evident. 

was higher over the plateau than over the Eastern States 
at corresponding latitudes. The altitude of this le,vel of 
mmn 0' C. temperature was about 3,100 m. at  Sault Ste 
Marie, 4,000 m. at  Joliet, 4,400 m. at  Atlanta, 4,600 m. 
at  Miami, 4,600 m. at  Denver, 4,900 m. at  Phoenix, 3,500 
m. at  Seattle, and 4,400 m., at  Boise. The altitude of the 
average freezing level was higher in June than in May, 
being about 1,000 higher over that part of the country 
north of 45' N. Latitude and about 500 m. higher over 
the area south of 35" N. 

The coldest recorded free-air temperature in June (not 
shown on table I) was -79.2" C. (-110.6' F.) which 
occurred near the 15,000 m. level over Miami. The abso- 
lute minimum temperatures were higher to the nort,hwa.rd, 
the absolute mininium during the month for that part of 
the United States lying betwee.n 30' and 40' N. 1atit.ude 
being-77.4' C. (-107.3'F.) at  Charlestonnear the 16,000 
m. level while for the area nort,h of 40' the corresponding 

The altitude o 9 the level of mean freezing tempe,rature 

minimum, -72.9' C. (-99.2' F.) occurred at  Lakehurst, 
near the 15,000 m. level. In Alaska the absolute mini- 
mum for the month at  Fairbanks was -60.4' C. (-83.9' 
F.) new the 11,000 m. level and at  Juneau was -59.8' C. 
(-75.6' F.) near the 12,000 m. level. 

Tropopause data for June showing the mean altitudes 
and temperatures of the tropopause at  various stations 
is shown in table 4 and on chart XIII. 

Table 3 shows the maximum free-air wind velocities 
and their directions for various sect,ions of the United 
States during June, as determined by pilot-balloon obser- 
vations. The extreme maximum for the month was 63 
m. p. s. (141 m. p. h.) reported on June 15 from the W. 
over Sault Ste. Marie at  a height of 10,650 meters (over 
6% miles) above sea level. This extreme free-air velocity 
was, however, 10 m. p. s. lower than the corresponding 
extreme for June in 1939. 

M E A N  I S E N T R O P I C  CHdRT 

The dominant feature on the mean isentropic chart for 
June 1940 (0=312' A.) was the large anticyclonic eddy 
which prevailed over the Gulf of Mexico and the Gulf 
States. Of less significance was the smaller anticyclonic 
system over the central part of the country. 

A comparison with the precipitation chart reveals that 
the more westerly anticyclonic eddy did not produce 
extensive departures from normal; evidently the low rela- 
tive humidities necessitated too much lifting for excess 
rain. Also, there is no apparent relation between the 
excess precipitation west of the lakes and the flow pattern 
in the 312' A. isentropic chart. 

However, the moist tongue, which was present over the 
western Gulf States, did produce excess precipitation in 
some areas, while the occasional deficits along the Gulf 
coast were probably caused by invasions of the dry air. 

CORRECTION IN PREVIOUSLY PUBLISHED DATA 

Pressures shown in Table 1, May 1940, for Atlantic 
station No. 2 for the levels from 12,000 m. to 20,000 m., 
inclusive, were in error and should be corrected to read: 
201 mb., 171 mb., 145 mb., 123 mb., 105 mb., 89 mb., 
76 mb., 64 mb., and 55 nib., respectively, for these levels. 

All temperatures shown in table 4 for the months of 
March, April and May 1940 should be negative instead 
of positive as printed. 

1 Prepared by the Research Dirisbn. 
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TABLE 1.-Mean free-air barometric pressure (P.)  i n  millibars, temperature (T.)  i n  degrees Centigrade, and relative humidities ( R .  H . )  in  
percent, obtained by airplana and radiosondes during June 1940 

~~ 

See footnotes nt end of tnhle. 
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TABLE 1.-Mean free-air barometric pressure (P.)  i n  millibars, temperature (T.)  iq degrees Ccntigrade, and relative humidities ( R .  H. )  i n  
percent, obtained by airplanes and radiosondes during June lS.$O--Continued 

Altitude (meters) m.s.1. 

~~ 

Stations and elevations in meters above sea level 

Phoenix, Arie. Portland, Maine St. Louis. hlo. 
(6 m! (339 m) (19 m) (lil m) Altitude (meters) 

AtlanticstationNo. 1 3  Atlantlcstation No. 2 4 

w b g $ {  ohs. P. 1 T. 1 H. R. 

(5 m.) (5 m.) 
-- Altitude (meters) m.s.1. 

obs. 

Stations and elevations in meters above sea level 

San Antonio, Tex. San Diego, Calif.! 5. S. Marie, Mich. Seattle. Wash.' 
(174 m.) (19 m.) ( g l  rn.) (27 m.) (598 m.) 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
28 

I II stations and e~evations in meters above sea level 

1,016 21.0 
959 17.4 
804 14.9 
852 12.8 
803 10.5 
756 8.3 
711 5.0 
629 0.8 
555 -4.8 
488 -10.5 
428 -16.9 
374 -24.1 

83 
83 
78 
72 
69 
64 
59 
55 
49 
46 
46 
46 

Atl8ntiCstationNo l a  Atlantirstation No. 2 4 
(5 m.) (6 m.) 

30 1.019 18.0 
30 062 14.9 
30 806 12.6 
30 8M 11.0 
30 804 9.1 
30 756 6.9 
29 712 4.4 
29 fi29 -1.1 
29 554 -6.8 
29 486 -13.1 
29 426 -19.9 
29 3711-27.6 

BUrf8aCa .................................. 
500.. ..................................... 
1.000 ..................................... 
1,500 ..................................... 
2,000.-- - - - - - ._ - - - - - - - - - - - - - - - - -. . - . -----. 
2,500 ..................................... 
3,000L. ................................. 
4,000 ..................................... 
6, 000... .................................. 
6,000 ..................................... 
7,000 ..................................... 
8, 000... .................................. 

0, 000... .................................. 
10,ooo .................................... 
11,Ooo .................................... 
12,000 .................................... 
13,000 .................................... 
14.ooO.. .................................. 
15,000 .................................... 
16,000 .................................... 
17,000 .................................... 
18,000 .................................... 
10,000 .................................... 
20, Ooo... .................................. 

28 
28 
28 
26 
26 
26 
23 
20 
20 
18 
10 

. - -. -. - - 

85 
84 
78 
70 
62 
58 
53 
49 
46 
44 
42 
41 - 

325 
282 
243 
208 
178 
152 
128 
110 
93 
79 
67 

-31.4 46 
-39.4 44 
-46.6 --.. 
-63.3 ___. 
-59.1 ___. 
-62.2 .-.. 
-62.0 .-.. 
-61.4 .... 
-61.2 _ _ _ _  
-60.4 _ _ _ _  
-58.9 ___. 

322 
279 
240 
205 
175 
149 
127 
108 
92 

-35.0 4a 
-4a2.7 _ _ _ _  
-EO. 1 _ _ _ _  
-55.9 .___ 
-50.5 _ _ _ _  
-59.9 .___ 
-59.1 _ _ _ _  
-5S.8 _ _ _ _  
-58.2 ._-_ 

___. I  ...... I .... I 

28 
27 
27 
27 
26 
25 
23 
22 
22 
20 
15 
6 - 

NoTE.-AII ohservations taken ac 1 a. m., seventy-flfth meridian time, except those a t  
Washlnrton I). C Lakchurst N. J. Norfolk Va., and Pensacola Fla. where they are p Airplane observations. 
taken beford5 a. my, seventy-liith meiidian t ide.  A t  Pcarl Harbo;, T. H., obSerT8tiOnS 
are taken after sunrise. 

None of the means Included In this table are based on less than 15 surrare or 5 standard 
level observations. 

Number of observations,refers to  pre~sure only BS temperature and humidity data are 
missing for some observations a t  mrtam levels: also, the humidity data are not used in 
daily observations when the temperature is below -4O.OO C. 

I U. S. Navy. 

8 In or near the 5 square: Lat. 35' 00' N. to 40'00' N. Long. 65O W W. to SO'IN' W. 
4 In or near the 5 square: Lat. 40' 00' N to 45' 00' N. Long. 4OoW W. to 45' 00' W. 
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TABLE 2.-Free-air resultant Winds based on pdo!-balloon observations made near 6 p .  m. (76th meridian time) during June 1940. Dircclionr 

given i n  degrees from North (N=360°, E===90°, S=180°, W=.f!7O0)--Yelocities i n  meters per second 

I 
Browns- Buffalo, Burling- Cbarles- 

ville. Ter. 1 N. Y. 1 ton. Vt. 1 ton, 8. C. 
(17 m.) (220 m.) (132 m.) (18 m.) 

Chicago, 
Ill. 

(19.2 m.) 

*'tZ- Atlanta, Billings, Bismarck, Boise, 
N , M ~ ~ .  1 Oa. 1 Mont. 1 N.Dak.  1 Idaho 
(1,630 m, (289 m.) (1,005 m.) (513 m.) (870 m.) 

Abilene, 
Tex. 

(637 m.) 

1-1- -1--1-1 -I-I-1-1- --- 
30 220 1. 

- - - - - - - - - - 
- - - -. - - - -. 
. . - -. - - -. - 
30 188 1. 
30 220 0. 
30 289 1. 
29 308 2. 
26 332 3. 
23 318 5. 
21 300 7. 

- 
30 
30 
30 
30 
26 

19 
15 
11 

m 

1 30 146 3. 

30 139 3. 
30 146 3. 
27 1 3  3 
25 &7 1: 
24 288 2. 
21 289 2. 

17 242 5. 
14 234 1. 
12 254. 9. 
11 254 10. 

- - - - - - . - - - 

m 278 2. m 275 3.1 

I 

235 2 4  30 97 1.8 
246 4.3 ........... 
255 6.2 ........... 
250 7.2 ........... 
269 7.3 30 71 1.6 
282 8.2 30 67 1.7 
289 10.1 30 25 1.0 

287 283 10.8 10.7 23 26 2B1 309 6.7 6.2 
285 9.8 3 303 4.3 

Orand Junc- Oreensboro, Havre, Jackson- Las Vegas, Little Rock, Medlord, Mid, Fls 
tion. Colo. 1 N. C. 1 Mont. I ville, Fla. I Nev. I Ark. 1 ow!. 1 (lom.) 
(1,413 m.) (271 m.) (766 m.) (14 m.) (570 m.) (79 m.) (410 m.) 

El Paso, 
Ter. 

(1,196 m.) 

hflnneap Mobile, Nashville, 
olls, Minn.1 Ala 1 Tenn. 
(281 m.) (10 m.) (194 m.) 

Ely. Nev. 
(1.910 m.) 

Altltude 
(meters) 
m. s. 1. 

~- 
z 
2 - .- z 

s z s g  
0 El s g . 5 :  
$ : : z  

---- 
29 265 2.1 30 
28 282 3.1 30 
28 280 4.0 28 
27 276 5.9 26 
23 290 8.2 24 
20 295 9.3 20 

12 30212.0 16 
.- _ _ _ _  .___ 11 

15 304 11.8 m 

..................... -- - I - - - -  - - - -  ............. 

............................... 

................................ 
-. - -. - . - - - -. - - - - - . . - - - - - . -. . - - - - 
- - - - - - - - - - -. - - - . . - - - - - . - . -. . - - - 
................................ 

Seattle, Spokane, Washinp- 
Wash. 1 Wwh. 1 ton ,D.C.  
(14 m.) (603 m.) (10 m.) 

R * ." 
8 
5 
- 

30 236 2.1 26 316 1.2 27 
30 240 3.6 ........... 27 
30 241 5.2 28 298 1.1 25 
30 253 5.7 28 261 2.6 22 
28 285 6.3 28 258 4.7 22 
25 278 7.8 26 252 5.6 22 
25 284 9.3 24 262 8.0 22 

18 289 12.9 13 278 14 5 17 
15 286116.1 .__ .___I.-:- 15 

21 z s  11.4 21 272 12.1 m 

130 2.2 30 
1Ro 3.6 _ _ _  
192 2.6 30 
227 3.0 30 
244 3.7 30 
249 4.0 30 
250 4.1 30 
245 3.4 30 
232 3.8 30 
278 4.4 28 

. 13 271 7.1 28 

. 13 259 9.5 27 

. 11 297 10.5 20 

............ 23 

............ 17 

............ 10 

285 2.0 29 107 3.; 
304 2.4 28 121 5.: 
316 2.7 25 131 4.: 
308 1.5 25 130 3.1 
280 1 1  25 128 2.8 
220 1.5 24 128 3.C 
246 2.0 24 152 2.B 
273 4.4 I 175 3.1 
272 5.7 19 204 3.4 
262 7.9 18 213 2.2 
26410.3 15 341 1.0 
271 12 7 _ _ _  _ _ _ _  _ _ _ _  
266 14.6 ........... 
%l 17.0 ........... 
283,11.9... ........ 

175 3.3 28 U7 1.8 
191 4.2 a9 ZM 3.2 
213 3.7 29 240 3.9 

227 2.5 28 248 6.1 
266 3.6 24 2% 4.8 
265 4.0 19 285 6.7 
215 5.0 15 267 5.8 
235 3.6 11 289 7.8 

m 3.1 m 234 4.6 

28 318 1.9 
. - - - -. - . -. 
. - - - - - - - - - - 
28 317 2.1 
29 311 3.1 
28 282 2.9 
29 274 2.5 
28 285 2.2 
25 290 4.4 
22 270 4.7 
.......... __.I ................... 
................................ 
................................ 
................................ 
................................ 
................................ 

159 2.3 30 173 1.3 
........ 30 179 2.2 
176 2.8 29 184 2.4 
1W 3.8 27 195 3.1 

218 4.1 24 211 3.4 
238 3.6 18 233 3.6 
234 5.0 14 273 4.5 
239 4.1 10 305 5.6 
241 3.2 ........... 
270 4.7 _ _ _  __._ .___ 
289 5.1 ........... 
269 7.6 ........... 
264 7.0 ........... 
247 5.2 _ _ _  _ _ _ _  _ _ _ _  
101 1.1 .-- ._.. _.._ 

200 3.7 27 m4 3.0 

30 
30 
30 
30 
30 
30 
30 
28 
28 
28 

19 
17 
16 
14 

m 

-.. 

New York, 
N. Y. 
(15 m.) 

Altitude 
(meters) 
m. s. 1. 

- 
! B 

_ _ _ _ .  
IO 315 2.7 28 
10 345 2.1 _ _ _  
27 319 1.4 m 
15 272 1.2 28 
I4 244 2.6 26 
24 244 3.7 25 
Z3 247 5.8 24 
Z2 253 9.6 22 
19 1 5  13.2 17 

.... 

_---- 
y1 

8 
- - E  .- 8 5 2  

a s 0  --- 
274 3.7 30 
.___ _ _ _ _  30 
342 4.1 B 
243 4.6 26 
,246 4 2  26 
2.50 5.2 24 
2.54 7.0 24 
280 11.0 21 
a67140 15 
2G6117.1 14 
%2/21.4 ... 

-1-1- -- I 
249 2.6 
241 4.5 
2% 5.7 
271 7.2 
283 8.9 

285 10.9 
2% 125  
279 11.5 
275 14.6 

284 9.8 
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station 

TABLE 3.-Mazimum free-air wind velocities (m. p .  EL,) for different sections of the United States based on pilotballoon observations during 
June, 1940 

- 
i 

B 
#i 
2 

Surface to 2.500 meters (m. s. 1.) I( Between 2,500 and 5,000 meters (m. s. 1.) ( 1  
Section 

Above 5,000 meters (m. s. 1.) 

- 
J 
2 

l- 

Columbus. Ohio.--- 
Cincinnati. Ohio .... 
Spartanburg, 8. C... 
Madison, Wis .__.. _ _  
Moline. Ill _ _ _ _ _ _ _ _ _ _  
Amarillo, Tcx .__.__. 
Ellensburg. Wash .--. 
Ely, Nev .._.________ 
Fresno, Calif ..___.__ 

J 
i 

39.0 
53.0 
41.0 
63.0 
58.0 
44.8 
M. 0 
45.6 
41.3 

Northeast 1 __....._ 
Esst-Central 2.. - _ _  
Southeast 3 .__.._.. 
North-Central '-..- 
Central 0 ...._..__.. 
South-Central t.. 
Northwest 7 ....__.. 
West-Central at--.- 
Southwest 9 ._______ 

34.3 
46.0 
29.0 
40.3 
32.3 
29.7 
31.8 
34.7 
21.6 

Toledo, Ohio ._._.... 
Louisville. Ey-- _ _ _ _  
Tampa, Fla _ _ _ _ _ _ _ _ _  
Duluth, Minn _ _ _ _  _ _  
Omaha Nebr _._____ 
0klabohaCity;Okla 
Ellensburg. Wash ...- 
Casper. Wyo .....-.. 
Albuquerque, N.  

hlex. 

42 4 
36. 5 
36.0 
41.4 
42.0 
28.5 
51.4 
34.2 
34.5 

WSW-.- 
WSW.-. 
WSW ... 

wsw..- sw.-.-. 
N W  ...-. 
WSW ... 
ESE - - _ _  

1.780 
1,510 

730 
1,520 
1,110 

618 
750 

2.420 
2,342 

NW..--- 
SW-.--. sw----- w ..___.. 
N W  ..... 
WNW.. 
W -...... 
SSE..-.. 
NW ..... 

7,010 
13.500 
11.020 
10,650 
R, 110 
6..110 
0,133 
6,840 
5,940 

SSW .... 
SSE ..... 

3,800 
5,000 

Mem 
alti- 
tude 
(km.) 
n. s. 1. 

-. -. 
. - - - - 

8.6 
9.5 

10.6 
13.4 
13.7 
13.7 
14.2 
14.7 
15.2 
15.9 
12.2 

Mean 
tem- 
pera- 
ture 
"C. 

-- 
. - - -. -. 
. - - .. -. 
-44.8 
-47.8 
-48.6 
--FP.4 
-64.4 
-59.0 
-59.2 
-59.0 
-57.8 
-61.n 
-55.4 

&?an 
alti- 
lude 
km.) 
I. s. 1. 

. - -. - . 

._ - -. . 

~- 
Mean 
tem- 
pera- 
tire 
00. -~ 

. - -. . . - 

. . . - - - - 

Potential tempera- 
tures~oA* Mean Mean 

Num- alti- tem- 
berof tude pera- 
cases (km.) t y e  

m. s. 1. C. 

296-299 .._____-.---. 
3w2w.. _ _  
316-318 _______...... 
320-3 m............. 
390-339 ._____......_ 
340-349 ..___._.____. 
350-359 .__.._____... 
380-369 .____..__.... 
3ilb379 .________.... 
380-389 ...-------... 
390-399 ..._....__... 
400-409 ........_._.. 
Weighted means..- 

-. . . ._ ._ 
~ _ _ _ _ _ _  ...-.-- ---.--- _ _  -. .. ... ___. . .~ .- _ _  
_____.. _._ ___. _ _ _ _ _ _ _  
_____._ ______. .._.___ 

12 11.7 -56.3 
25 12.3 -56.2 
9 13.3 -59.7 
5 14.2 -63.4 
6 15.: -65.7 
7 16.5 -66.4 
3 16.2 -67.0 
5 17.0 -68.2 _ _ _ _ _ _ _  13.6 -60.2 

. - -. . 
9.8 

11.1 

13.7 
15.0 
15.3 
15.8 
16.0 
17.8 
13.6 

12.6 

-. . . . - 
-47.0 
-49.8 

-63.6 
-70.1 
-68.0 
-65.7 
-65.5 
--il.5 
-61.2 

-57.2 

355.0 

24 

346.5 

n 

Mean potential 
temperature "A. 
(aeichted) . . __. - - 

Numher of days 
with observations. 

357.7 

28 

Potential temper- 
atures, "A. 

Denver, Colo. 
- 

Mean Mean 
Num- alti- tem- 
berof tude pera- 
cases (km.) ture 

m.s.1. T. 

Mean Mean 
Num- alti- tem- 
berof tude pera- 
cases (km.) ture 

m.s.1. 'C. 

-I--- 

Num- 
berof 
cases 

Mean Mean 
Num- alti- tam- 
berof tude pera- 
cases (km.) ture 

mal .  OC. 

Mean Mean 
Num- alti. tem- 
berof tude pera- 
cases (km.) ture 

m.s.1. OC. 

Mean 
alti- 
tude 
(km.) 
m.s.1. -- 
-. - - - 
-. . . -. 

9.0 
10.1 
10.9 
12.2 
13.2 
14.0 

15.7 
16.1 
16.7 
12.5 

14.8 

Meat 
tem- 
pera- 
ture 
"C. 

. - -. -. 

. . -. . - 
-39.0 
-48.0 
-49.4 
-55.8 
-57.9 
-62.2 

-64.4 
-64.7 
-65.3 
-55.3 

-63.2 

290-299. ._ - -. . . - - - _ _  
300-309. - -. - -. -. . . -. 
310-319 _____......._ 
320-329 .-.. - _ _ _  - _.__ 
330-339 .____.._._... 
340-349 ......_._.___ 
35&359 ... ........_. 
3 M 6 9  ...__.....___ 
370379 ...._._...__. 
380369 .____...._._. 
390-389 .___.___..._. 
4oo-108 .._.___.._._. 
Weighted means. _ _  

. . . . . -. 

. . . . . . . 

. ..--.. 
3 

21 
?tc 
15 
8 
6 
3 
4 
4 _ _ _ _ _ _ _  

. 

. 
- 
__.__. 
__..._ 
. -. -. . - 50.0 
-49.3 
-53.6 
-59.6 
-61.0 
-61.8 
-66.0 
-64.2 
-64.5 
-56.1 

2 
23 
28 
8 

1 

1 

_...._ 

2 
....-. 

....__.__.... _____.. _ _ - _ _ -  
8.6-55.0 .____. 
9.1-49.8 _ _ _ _ _ _  

10.3 -55.4 ._____ 
11.3 -57.8 I1 

.._____ ~ __.___ 20 
11.2 -48.0 7 

_________.___ ~ ____.. 6 
12.6 -47.0 2 

......_._.________._ 2 
_.....___....__..__. 4 

14.5 -47.5 3 
10.1 -53.0 _ _ _ _ _ _  

. . - - - -. 

. - - - -. . 

. -. . -. . 

. -. . . . 
10.7 
12.6 
13.8 
12.0 
15.1 
15.4 
15.8 
16.3 
12.9 

. - - - - - 

. - - -. . 

. . - - - - 
-. - - - - 
-49.3 
-59.4 
-64.3 
-54.5 
-64.5 
-64.5 
-62.0 
-62.3 
-58.2 

..____ 

._____ 
_._.__ 
. -. . . - - 

11 
18 
13 
7 

10 
6 
5 
8 

..____ 

._-____ ..___-_ 

...__.. ___.... 

...__.. __.___. 
-. -. . . . - -. . 

12.0 -57.7 
12.0 -53.5 
13.4 -61.3 
14.6 -66.1 
15.4 -67.4 
16.1 -69.5 
16.6 -69.6 
16.9 -67.6 
14.0 -62.0 

. . -. . . - 

13.8 

9.4 

. . . 

. -. . . . . 

. . - -. 

.-~... 
-50.0 

-50.2 

- - -. . 
. . - . . . 

- 

324.7 

28 

348.5 

21 

- 

0 
0 

a" 
- 
28 
28 
25 
14 
30 
27 
19 
8 

24 

- 

Station )I $ Stotion 

I- 
Columbus Ohio. 
Grcensborb, N. C. ' 
Jacksonville, Fla. 
9. Ste. Marie, Mich. 

Amarillo. T e x  
Tatoclsh Island. Wash. 
Oakland, Calif. 
Fresno, Calif. 

ChlcaFo. Ill. 

1 
18 

1 Maine, Vermont, New Hampshire, Ma%vhusetts, Rhode Island. Connecticut, New York. New Jersey, Pennsylvania, and northern Ohio. 
2 Delaware, Maryland, Vlrgmls, West Vlrgmla, southern Obro, Kentucky, eastern Tenncssre and North Carolina. 
3 South Caroliqa. Oeorgia.,Florida, and Alabama. 
4 Michican, Wuconsin, Minnesota, North Dakota. and South Dakota. 
2 Indiana. Illinois, Iowa, Neeraska, Kansas, and Missouri. 
8 M isissippi. Arkansas. Louisiana. Oklahoma, Texas (except extreme west Texas), and western Tennessee. 
7 Montana Idaho Washington and Oregon. 
8 Wyomiui Colo~ado. Utah, n h h e r n  Nevada. and northern Californla. 
8 Southern balifornia, southern Nevada, Arizona, New Mexico, and extreme west Teaas. 

TABLE &-Aftan altitudes and temperatures of significant points identifiable as tropopauses during June 19/,0, classified according to the potential 
teniperntures (10' intervals between 490' and 409" A.) with uhich they are identified (based on radiosonde observations) 

Altanta. Gq. Billings, Mont. Bivmrck, N. Dak. I Boise, Idaho Buffalo, N. Y. Charleston, S. C. Alhuquerquc, 
N. Mer.  

I I- I-.- _. 

lum- 
)er t,f 
:ases 

- 
.---.. 

6 
8 

15 
a3 
12 
2 
4 
3 
4 
3 

- 

Turn- 
Ber of 
:asm 

__ 

_____. 
_____. 

1 
12 
19 
18 
10 
8 
6 
2 
2 

I-I--I- 
. -. . . . . -. - - - - - - - -. - . 
..._..._._.. 1 

9.6 -44.2 12 
11.2 -53.1 20 
12.4 -59.6 22 
13.2 -57.2 6 
13.9 -62.2 4 
14.6 -60.0 3 
14.9 -60.7 5 
15.7 -60.5 5 
l R . O  -59.6 2 
12.5 -56.2 _ _ _ _ _ _  

.~ _ _ _ _  _ _ _ _  .. 
7.4  -34.0 
8.7 -41.5 

10.8 -50.0 
12.4 -55.4 
13.0 -57.5 
14.2 -61.5 
14.6 4 0 . 7  
15.1 -61.4 
15.9 -W.6 
16.5 -61.0 
12.1 -53.4 

. - - - - - - - -. - - - - - - -. . 
13 10.4 -52.5 
20 11.8 -56.3 
14 12.5 -59.9 
6 13.5 -63.3 
3 14.1 -fi3.@ 
3 14.6 -62.0 
1 15.6 -67.0 
2 16.0 -65.0 
4 16.7 -65.5 

.______ 12.5 -58.5 

l- -- 

350.5 347.7 

21 I 25 

Fairbanks, Alaska I Joliet, Ill. 

359.8 

29 

348.0 

25 
- 

Juneau, Alaska Lakehurst, N. J. 
- 
Mean 
tem- 
pera- 
t m  
OC. 

Mean 
alti- 
tude 
(km.) 
m.s.1. 

I 
Mean 
alti- 
tude 
(km.) 
m.s.1. 

Mean 
tem- 

pera- 

0. 
t."" 

Vum. 
k r  01 
cases 

Yum- 
?er of 
cases 

...... 
..__._ 
___.._ 

10.2 
10.9 
13. 1 
13.2 
14.0 
14.8 
15. 8 
16.2 
16.7 
12.8 

1 
6 

20 
22 
1 
1 

6.7 
7. 3 
9.0 

10.2 
11.9 
10.6 

-33.0 
-40.7 
-49.6 
-53.7 
-60.0 
-48.0 

, -. . . . 
8.4 
9.2 

10.7 
12.4 
13.8 
14.4 
15.0 

__.___ 
-44.0 
-41.0 
-48.9 
-58.3 
-65.1 
-66.3 
-64.0 

1 
6 
7 

15 
7 
3 
1 

_.... 
2 

_.._. 

. - - . - . . 
16.2 
12.2 

__ 

346.2 

24 

_..__. 
-61.0 
-55.9 
- I-- - 

hiean p o t e n t i a l  
temperature 'A. 
(weighted). . . . . . 352.6 350.5 

29 

319.7 

22 
Number days with 

observations .... .. 27 
I I 
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Mean potential 
temperature A. 
(weighted) ....... 

Number days with 
observations.. ... 

TABLE 4.-Mean altitudes and temperatures of significant points identifiable as tropopauses during J u n e  1940, classified according to the potenfial 
temperatures (lo" intervals between 290' and 409" A.) w'th which they are identified (based on radiosonde observations)-Continued 

349.5 361. 0 356.4 354.7 350.4 

2s 31 29 28 26 

1 Medford, Oreg. I Miami, Fla. I Nashville, Tenn. 1 Oakland, Calif. 1 Oklahoma City* I Omaha, Nebr. I Phoenix, Ariz. Okla. 

Potential tem- 
peratures, A. 

- 

Num, 
berof 
cases 

Mean Mean 
alti- tem- 
tude pera- 
km.) ture 
n.s.1. O C .  --- 

Num 
herol 
cases 

Mean 
alti- 
tude 
km.) 
n.s.1. 

Mean Mean Mean 
tern- Num- alti- tem- Num 
pera- berof tude pera- berol 
ture cases (km.) ture cases 

C .  m.s.1. C .  

Nean 
alti- 
tude 
km.) 
n.s.1. 

8.4 
9.8 

11.2 
12.0 
13.0 
13.8 
14.8 
14.4 
15.3 
16.0 

12.0 

Mean 
Bm-  
pera- 
ture 
O C. 

-- 
........... 
........... 

-40.0 
-48.5 
-54.1 
-56.2 
-57.7 
-58.5 
-64.0 
-55.2 
-6Q.O 
-59.5 

-54.5 

-- 

2:; 
alti- 
tude 
km.) 
n.s.1. 

7.6 
9.4 

11.2 
12.4 
13.1 
14.0 
15.1 
14.7 
16.0 
16.4 

12.1 

Meau 
tern- 

".E 
-__ 
........... 
........... 

-33.0 
-41.7 
-52.9 
-58.9 
-60.5 
-61.0 
-66.5 
-58.0 
-62.0 
-61.5 -___ 

-55.4 

Jum- 

;;w; 

No. 1 1 '  Mean 
Mean tem- 

pera- 
(km.) s.2 
m.s.1. 

Mean 
alti- 
tude 
km.) 
n.s.1. 

7.0 
7.9 
9.4 

10.9 
12.5 
13.2 
13.3 
14.7 
14.3 
15.2 
15.8 

11.8 

Mean 
tem- Num 
pera- herol 
ture cases 

C .  
__-- 
................. 

-35.5 ..... 
-38.2 
-44.4 4 
-50.6 11 
-59.3 20 
-61.2 15 
-56.6 8 
-63.2 2 
-54.7 8 
-57.7 1 
-59.5 6 

-53.4 ..... 

Mean 
alti- 
tude 
km.) 
n.s.1. 

6.7 

Mean 
tem- Num, 
pera- berol 
ture cases 
0. 

-41.0 ...... 

2 
15 
21 
17 
5 
1 
4 
1 
1 

_ - ~  
................. 
................. 
................. 

9.6 -42.5 
10.5 -45.9 
12.7 -57.5 
13.6 -62.7 
14.3 -64.4 
15.1 -66.0 
15.2 -61.5 
16.4 -66.0 
16.2 -62.0 

12.6 
11.2 
12.0 
13.2 
14.6 
15.2 
16.0 
16.3 
16.9 

13.5 

............................... 1 

............................... 5 
-69.0 2 9.8 -44.0 6 
-51.7 10 10.9 -49.5 18 
-53.2 7 12.5 -58.6 16 
-57.9 6 13.3 -60.8 6 
-65.8 3 14.1 -61.7 1 
-65.7 2 14.8 -64.5 2 
-67.8 4 15.7 -67.0 4 
-67.2 3 16.6 -69.7 3 
-66.2 1 17.2 -69.0 1 

.................................... 

------ 
-59.2 _..___ 13.1 -58.4 .____ 

290-299.-----. 
300-309.------ 
310-319.-----. 
a0-3!29 _ _ _ _ _ _ -  
330-339.-.---. 
340-349.-----. 
350-359.-----. 
360-369 .._____ 
370-379 ______. 
380-389 _ _ _ _ _ _ _  
390-399 _ _ _ _ _ _ -  
400-409 ._.____ 

W e i g h t e d  
means- 

...... 
2 
8 
9 

20 
22 
10 
5 
4 
6 
3 
2 __ 

......... 

- -. . - 
. . - - - 
9.4 

11.2 
12.3 
13.5 
14.4 
15.0 
15.8 
15.7 
16.5 

13.3 

. - - - -. - - - - - -. 

. . - - - - - . -. - -. 
.................. 

-45.0 1 
-50.9 9 
-56.0 25 
-62.6 16 
-64.6 13 
-GP.O 6 
-65.1 4 
-63.0 5 
-63.0 4 --- 
-58.7 _ _ _ _ _  

8.1 
9.6 

11.0 
12.5 
13.0 
13.6 
14.0 
14.0 
15.1 
15.9 

11.8 

.................. 
-42.2 1 
-46.2 14 
-53.5 21 
-60.9 12 
-60.5 7 
-59.0 2 
-60.0 2 
-54.0 4 
-59.0 3 
-61.0 4 

-55.0 ...... 

--- 
____ 

356.7 

27 

_- 

358.3 

25 

, ,  

354.9 

17 

Milli- 
bars 
1,009 
1,015 

982 
1,001 

99s 
1,002 
1,012 
1,013 
1,010 

23 
6,27 

14 
29 
26 
25 
20 
25 
16 

-2.8 
-2.3 
-0.7 
-0.1 
+0.3 

0.0 

1,026 10 
1,027 17 
1,024 22 
1.02% 13 
1,021 27 
1,021 30 

358.0 

27 

352.5 

25 

Atlantic Station Atlantic Station Portland, Maine St. Louis, Mo. San Antonio, Tex. San Diego, Calif. Spokane, Wash. Mich. 

I I-- I- 
I I-- 

Vum. 
berof 
cases 

I- 
...... 

1 
7 

24 
16 
10 
6 
2 
1 
1 
2 - 

--I-- 
348.1 

26 

350.2 

25 

345.4 

n 

344.1 

26 

346.2 

I with obser- 
vations. .___ I 29 I 
1 In or near the 5 square: Lat. 35'00' N. to 4 0 O 0 0 '  N. Long. 55'00' to 6OOOO' W. * lo or near the 5 square: Lat. 40°00' N. to 45"OO' N. Long. 40'00' W. to 45'00' W 

WEATHER ON THE NORTH ATLANTIC OCEAN 

By H. C.  HUNTER 

Atmospheric pressure.-The pressure averaged somewhat 
above normal over the southeastern portion but near 
normal over the southwestern. A considerable deficiency 
appears near the coasts of New England and Nova Scotia, 
where the last week of the month was marked by quite 
low pressure for the season. 

The extremes of pressure in available vessel reports were 
1034.9 and 992.6 millibars (30.56 and 29.31 inches). The 
high mark was noted near 45' N., 45' W., during the after- 
noon of the 21st, on the American steamship Gateway City. 
In the very same part of the ocean (44O N., 43' W.) the 
low reading was made very clearly on the 6th, by the 
American liner President Roosevelt. Table 1 shows that a 
lower pressure was noted on the 14th a t  Belle Isle, 
Newfoundland. 

TABLE 1.-Averages, departures, and extremes of atmospheric pres- 
sure (sea level) at selected stations for the North Atlantic Ocean and 
i t s  shores, J u n e  1940 

ture from Highest Date Lowest Date 
normal I I 1 1 Station hverage 

pressure 

MiZZi- 

Lisbon. ...................... 
Horta.. ...................... 
Belle Isle, Newfoundland 1.. . 
Halifax, hTova Scotia. -. - -. -. 
Nauturket ................... 
Hatteras ..................... 
Turks Island ................. 
Key West .................... 
New Orleans ................. 

I I , 
1 For 21 days. 
NoTE.-AII data based on avai!able observations, departures compiled from best 

available normals related to time of ohservation, excopt Hatteras, Key West, Nantucket, 
and New Orleans, which are 24-hour corrected means. 


